
Front-end Electronics !
for!

Field Response Calibration System!
(LArFCS)

Jyoti Joshi (for BNL LAr R&D team)!
Brookhaven National Laboratory!

07/22/2016



Introduction

* Plan is to have front-end electronics similar to uBooNE since it is 
already tested and all/(some) the designs/(parts) are available  

!
* Plan to use as debugging tool for ProtoDUNE and SBND 

electronics in the future 
!
* Slides showing the brief overview of the scheme and current 

state of knowledge
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Focus for this talk
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Electronics In the Cryostat (Cold)
CMOS FE ASIC

Cold MotherBoard with ASIC
Cold Cable

* Cold MotherBoard (MB): 
          - House FE ASICs 
          - Provides detector signal interconnections 
          - Provides ASIC control and monitoring signals, calibration network 
          - Bias voltage distribution for wire planes  
          - Two available designs from uBooNE TPC layout 

• Horizontal (48 U, 48 V, 96 Y channels) 
• Vertical (96 U or V channels)                   
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Electronics on the Cryostat (Warm)
Intermediate Amplifier Service Board (SB)
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* Differential driver to improve noise 
immunity 

* Provide a gain of ~12dB to 
detector signal for long distance 
(10-20m) transmission 

* 32 channels per board 
* Installed on top of signal 

feedthrough

* Provide low voltage (+1.8V), 
control, monitoring and calibration 

* Provide low voltage (± 3.3V) 
filtering and distribution to 
intermediate amplifier 

* 1 SB can handle 2 MB 
* Installed on top of the signal 

feedthrough
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Electronics on the Cryostat (Warm)

Power Bus

Bias Voltage Filter 
Board

ASIC Configuration 
Board

Power Bus: 
   * Provide low voltage distribution from SB to intermediate amplifier 
   * Plugged onto the SB and intermediate amp. with card edge connectors  
!Bias Voltage Filter Board: 
   * Provide filtering of bias voltages on top of the bias voltage FT 
   * Board is attached to the bias voltage FT pins by on board sockets 
!ASIC Configuration Board: 
   * Provide ASIC configuration and monitoring from NI USB to ASICs 
   * Convert single ended digital output to differential output signals   
   * Convert differential inout signal to single ended digital output 
   * 1 board communicates to 2 SBs (1FT) 



Electronics on the Cryostat (Warm)

Signal FT Flange

Bias Voltage Filter 
Board 

(Provides Filtering to 
bias voltages)

Power Bus 
(Provides Low Voltage  

distribution from Service Board to  
Intermediate amplifier)

Warm Cable
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From uBooNE Production

Borrow from uBooNE/FNAL

H. Chen
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Our Test-Stand Requirements
Parts list Required Availability
Channels 192

CMOS ASIC 12 uBooNE
Cold MotherBoard 1 uBooNE

Intermediate Amplifier 6 uBooNE
Service Board 1 uBooNE

Power Bus 1 uBooNE
ASIC Configuration Board 1 uBooNE

Signal Feedthrough 1 uBooNE
Faraday Box 1 uBooNE
Cold Cables 6 uBooNE

Warm Cables 6 uBooNE
ASIC LV Power Supply 1 Buy

Wire Bias HV Power Supply 1 Buy
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http://www.phy.bnl.gov/~jyoti/Front-End/frontend.html

http://www.phy.bnl.gov/~jyoti/Front-End/frontend.html
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Some Important Points
* Depending upon TPC and wire carrier boards design, we will use 

existing MB design.  
!

* Choose LV/HV power supplies in order to mitigate noise originating 
specially due to HV ripple as seen in uBooNE detector. Any bench 
top HV power supply from CAEN with ripple less than 100kHz is 
good for our use. 

!
* Planning to perform electronics bench test once we arrange required 

components (borrowed/fabricated) 
!
* Planning to use existing Chen’s uBooNE test stand  
  
* Production plan for ProtoDUNE front end electronics is next year. In 

order to test ProtoDUNE electronics, we will need to replace all the 
components starting from wire carrier board to signal feedthrough



Local uBooNE Test Stand Pictures
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Thanks!



Back-Up
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1 ASIC = 16 channels 
!
Horizontal: 
1 MB = 48 U + 48 V + 96 Y = 192 channels   
1 SB = 2 MB = 2*192 = 384 channels  
1 FT = 2 SB ( 4 MB) = 2*384 = 768 channels  
!
Vertical: 
1 MB = 96 U or V = 96 channels  
1 SB (A) = 3 MB = 3*96 = 288 channels 
1 SB (B) = 4 MB = 4*96 = 384 channels 
1 FT = 2SB = 3 MB + 4 MB = 288 + 384 = 672 channels 
!
FT (No. 2 to 10)  = 768*9 = 6912 
FT (No. 1 & 11) = 2*672 = 1344 
!
Total channels FT (1-11) = 6912+1344 =  8256 channels
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Horizontal: 
1 MB = 48 U + 48 V + 96 Y = 192 channels  (192 
cables ?) 
!
48 U = (16*3) = 3 ASICs 
48 V = (16*3) = 3 ASICs 
96 Y = (16*6) = 6 ASICs 
!
1 MB = 3 + 3 + 6 = 12 ASICs

1 ASIC = 16 channels

Vertical: 
1 MB = 96 U or V = 96 channels  
1 MB = 6 ASICs

Total 516 ASICs (8256 channels) 
Total 50 MBs

Used later for mappings: 
1 FT = 4 MB 

MB Labelled as A/B/C/D 
1 FT = 2 SB 

SB Labelled as 0/1 
A/B -> 0 SB 
C/D -> 1 SB
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Estimated Cost - uBooNE
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Estimated Cost - uBooNE



Local uBooNE Test Stand Pictures
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